We have studied temperature dependence of both diagonal and Hall resistivity in the vicinity of ν = 1/2. Magnetoresistance was found to be positive and almost independent of temperature: temperature enters resistivity as a logarithmic correction. At the same time, no measurable corrections to the Hall resistivity has been found. Neither of these results can be explained within the mean-field theory of composite fermions by an analogy with conventional low-field interaction theory. There is an indication that interactions of composite fermions with fluctuations of the gauge field may reconcile the theory and experiment.
1 Experimentally, it has been known for some time that in low disorder two-dimensional electron systems (2DES) at filling factor ν = 1/2 the diagonal resistivity ρ xx remains finite at low temperatures and exhibits a shallow minimum, while the Hall resistivity ρ xy is nearly linear in magnetic field and does not form a plateau. An understanding of the phenomenon came with the theory 1,2 of composite fermions (CFs), where weakly interacting new particles -composite fermions -were proposed 2,3 to form a metallic Fermi liquid-like state near ν = 1/2. In the mean-field approximation CFs experience a reduced effective magnetic field B cf = B − 2nφ 0 , where n is the electron (and CF) concentration, and φ 0 = h/e is the flux quantum. At ν = 1/2 the external magnetic field is fully cancelled and B cf = 0; it has been shown experimentally 4 that some properties of a Fermi liquid are preserved for CFs, in particular, a reasonably well defined Fermi surface.
Despite some similarity between ν = 1/2 and B = 0 phenomenology, there are apparent differences in transport properties. For example, magnetoresistance is negative near B = 0, while it is positive near ν = 1/2. Magnetoresistance at low B has been a powerful tool in the study of weak localization and electron interaction effects. This method relies on the prediction of the classical Drude model that ρ xx is not affected by magnetic field, while 
where d s is the spacer thickness and r c =h show that, in the presence of a spatially non-uniform magnetic field, a positive magnetoresis-tance is observed in 2DES at low magnetic fields. However, the classical magnetoresistance has been calculated for T = 0 and thus does not have any temperature dependence. We do not expect appreciable temperature dependence for this scattering mechanism, at least for T < 0.5 K, when phonon scattering is negligible 16 , inconsistent with the observed log T dependence of resistivity. Thus, the classical correction alone cannot explain the experimental results.
The logarithmic temperature dependence of β(T ) strongly suggests that the positive quadratic magnetoresistance originates from the interaction effects between CF's. This conclusion is further supported by the observation that both ρ xx (0, T ) and β(T ) deviate from log T dependence at about the same T . However, matrix inversion of transport coefficients, combined with Onsager relations and experimental observations that (i) (Fig. ) , and (ii) both ρ xx and ρ xy are non-singular near ν = 1/2, impose certain constrains on the corrections to the Drude conductivity tensor. Assuming that both corrections are small (∆σ xx ≪ σ xx and ∆σ xy ≪ σ xy ) they can be expressed in the following form:
where γ = ρ Our main results can be summarized as follows: (i) experimentally, the resistivity has a logarithmic temperature dependence near ν = 1/2, which implies that both B-independent resistivity and magnetoresistance have log T dependence, and (ii) there is no measurable correction to the classical Hall resistivity near ν = 1/2. From analysis of possible mechanisms which may lead to a positive magnetoresistance, we conclude that the observed T -dependencies cannot be explained within the mean-field theory of CFs. The similar log T dependence of resistivity at ν = 1/2 and of magnetoresistance suggests that both corrections have the same physical origin, namely, interactions between CFs.
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